The present study investigated the effects of three types of questions-fact-finding questions (FFQ), backward inference questions (BIQ), and self-reference questions (SRQ)-on learners' construction of situation models during reading instruction in an English-as-a-foreign-language (EFL) environment. In this experiment, 89 Japanese high-school students read two passages with different text levels, and their comprehension and construction of situation models were assessed via a free recall task (FRT) and a sentence recognition task (SRT). For FRT, the recall data was analyzed qualitatively as well as quantitatively. The results indicated that the participants in the upper group did not generate inferences without questions in the difficult text, but they generated them without questions in the easy text. However, participants given SRQ in the upper group generated inferences even in the difficult text. On the other hand, FFQ and BIQ did not activate the generation of inferences by the participants in the upper group in the difficult text. In addition, we found that there is a possibility that questions would sometimes interfere with the generation of inferences as well as surface-level comprehension in the easy text in the upper group. The results also indicated that the generation of inferences was not activated for the participants in the lower group without questions, but inferences were generated if they were given SRQ.
The Effect of Questions
In the current study, the main assumption of what teachers should do in order to facilitate the switch described above is ask students questions. Ikeno (2000) said that questions about a text serve the following functions: (a) evaluating the readers' comprehension, (b) creating an occasion for oral interaction between a teacher and students, and (c) encouraging readers' text comprehension. In addition, Kimura (2011) said that many studies have demonstrated that questions about texts facilitate readers' comprehension. In the current study, we investigated the effects of different types of questions on the text-based comprehension phase and construction of situation models phase. Elliot (1994) noted that most teachers agree that the most effective teaching skill is questioning. Previous studies on first-language (L1) and L2 speakers revealed that questioning had positive effects on reading comprehension (e.g., Friedman & Rickards, 1981; Ikeno, 1996; van den Broek, Tzeng, Risden, & Trabasso, 2001 ). Kimura (2011) summarized the effects of questioning as follows: (d) asking questions can make readers pay attention to the important elements in the text, (e) asking questions can make readers elaborate on information in the text and (f) asking questions can make poor readers use the reading strategies that good readers use. In addition, Morgan and Saxton (1991) claimed that the questions can have additional effects, including (g) helping teachers keep students actively involved in lessons, (h) encouraging students to express their ideas and thoughts openly, (i) giving students the opportunity to hear different explanations of the material by their peers, (j) allowing teachers to pace their lessons and moderate student behavior, and (k) letting teachers evaluate student learning and revise their lessons as necessary. Based on these effects, questioning is an effective teaching tool. Asking questions can help learners not only articulate their understanding of the text, but also elaborate on and analyze information. The present study investigated the relationship between different types of questions and learners' construction of situation models.
Types of Questions
In everyday English lessons at school, teachers create various types of questions, such as fact-finding questions (FFQ), backward inference questions (BIQ), and self-reference questions (SRQ). We adopted these three types of questions in the present study because they are mainly used in many English classes.
FFQs ask about facts written in the text explicitly. In order to answer this type of question, readers only have to read and understand explicit information in the text (van Dijk & Kintsch, 1983) .
BIQs ask about information that is not written directly in the text. Learners must understand both implicit and explicit information. In this process, learners generate inferences based on their background knowledge or the context (van Dijk & Kintsch, 1983) . There are several types of inference questions, each of which require learners to generate several types of inferences (e.g., Graesser, Singer, & Trabasso, 1994; van Dijk & Kintsch, 1983) . To create BIQs requires teachers to use a higher-level technique because they are not simply asking about the stated facts in the text, but rather formulating a delicate question that requires learners to infer unstated information based on the written information in the text. In order to create such questions, teachers themselves need to be able to read in between the lines well.
SRQs ask learners to put themselves in the protagonist's position (e.g., "If you were John, what would you do?"). This type of question is never seen on reading tests because there can be more than one answer. Therefore, this type of question is very educational in terms of giving learners the opportunity to express their ideas and thoughts openly, as well as helping other students hear different ideas from their friends in the classroom, as we saw in Section 1.2. In addition, the Self-Referential Effect (SRE) will strengthen learners' memory of the text (Horiuchi & Fujita, 2001 ). The SRE is an idea that recall rate can be improved when people are asked to remember information when it is related in some way to the self (Horiuchi & Fujita, 2001 ).We also assumed that SRQs may facilitate learners' evaluation of the content and characters in the text. This effect was investigated using an FRT and evaluated by the recall rate in the experiment. We investigated how differences especially for the construction of situation models, would come out on the basis of the differences of question types.
Purpose of This Study and Research Questions
As discussed above, three types of questions are used frequently in everyday English lessons, but few studies in L2 have investigated the relationship between question types and learners' construction of situation models. In addition, teachers treat several different levels of text and learner's L2 reading proficiency very differently. Therefore, it would be beneficial to investigate the relationships among question types, levels of text, and learner's L2 reading proficiency. The three research questions (RQs) investigated in this study are given below. Answering these research questions will give suggestions for everyday English classes to teachers of English, who struggle to have their students construct situation models on reading.
RQ1) To what degree do question types affect the construction of situation models? RQ2) Do the effects of question types on constructing situation models differ according to the text difficulty? RQ3) Do the effects of question types on constructing situation models differ according to learners' L2 reading proficiency?
Method Participants
A total of 89 high-school students (35 males, 54 females) participated in this study in March of 2016. They range in age from 16 to 17 years old. They are all native speakers of Japanese and none of them had experience studying abroad for one year or longer. They all had English language education in secondary schools in Japan for more than four years. Most of them are eager to study English to pass university entrance examinations.
Materials
L2 reading proficiency test. The reading test in GTEC for Students was adopted in order to measure participants' current L2 reading proficiency. The test was composed of 43 items with three categories (M = 176.99, SD = 19.07, Max = 229, Min = 135). In order to answer RQ3, the participants in each of the conditions were divided into upper and lower proficiency groups. In order to confirm whether the L2 reading proficiencies of the four question conditions were homogeneous, a two-way analysis of variance (4 × 2 ANOVA) was conducted on the scores of the L2 reading proficiency test.
The results indicated that the main effect of learners' proficiency was statistically significant, F(1, 86) = 163.02, p < .001. The main effect of the types of questions, F(3, 86) = 1.30, p = .281, and the interaction between question type and learners' proficiency were not statistically significant, F(3, 86) = 1.04, p = .376. Reading passages. In order to answer RQ2, two short passages with different difficulty levels (easy and difficult text) were adopted from the STEP EIKEN Test (STEP, 2009) in Practical English Proficiency (see Appendix A). These tests were designed for Japanese learners and the familiar topics about learners' real-life situation were appropriate; the sentences in the tests were manageable (i.e., not too taxing on working memory capacity). As mentioned in the previous section, L2 learners' cognitive resources are limited, and memory while processing in reading plays an important role. The total number of words was 131 words for the easy text and 314 for the difficult text. Microsoft Word 2010's readability measurement tools measured the Flesch-Kincaid grade levels (FKGL) for the passages at 6.2 and 9.7, respectively, and Flesch reading ease for the passages at 71.3 and 60.2, respectively.
Question conditions. In order to answer RQ1, three experimental conditions and a control condition were set up according to the types of questions in the reading texts. Participants were randomly divided into one of the following conditions: (a) FFQ, (b) BIQ, (c) SRQ, and (d) control.
In the FFQ condition, questions require readers to look for the facts stated in the text; the answers were presented explicitly in the texts. This type of question demanded the lowest cognitive load of readers because they could answer questions by simply reading and comprehending the texts literally.
In the BIQ condition, typical questions were why-questions, and the participants were required to generate causal inferences to build coherence between the focal sentences and prior sentences. This integration should strengthen coherence, which should in turn strengthen memorization (Wassenburg, Beker, van den Broek, & van der Schoot, 2015) .
In the SRQ condition, learners are asked to put themselves in the protagonist's position (e.g. If you were John, what would you do?). This type of question is never seen on reading tests because there is more than one answer. However, this type of question is often seen in everyday English classes.
In the control group, learners read the passage without reading questions. The purpose of the present study was to investigate how questions affect the construction of situation models. Therefore, all questions were asked and answered in Japanese in order to avoid ambiguity in understanding the question itself while reading. In addition, we attempted to avoid participants' remembering only the forms of expression even though they had little comprehension through questioning and answering.
Procedure
The participants were handed a booklet containing the reading texts, the FRT, and the SRT for the two texts. Participants were not allowed to skip any pages or go back to the previous pages. They were allowed to read the texts and perform the tasks at their own pace. The order of the two texts was counterbalanced in order to avoid any sequence effect on recall.
The participants read the texts and answered two questions: one in the former part and the other in the latter part of the passages, except the control condition. The types of questions differed according to the conditions (see Appendix A). The passages were presented by sentence on one page in order for the participants not to see the next sentences and the questions were presented on the following pages. The questions were written in Japanese and the participants were required to answer in Japanese, as mentioned above. When readers construct situation models while reading, the language forms that they remember will be a cue to answer the questions (Kintsch, Welsch, Schmalhofer, & Zimny, 1990) . The recall answer sheet was on the following page after the passages. Therefore, the participants did not know they would be required to participate in the FRT after reading. They were also required to participate in the SRT after the recall task. The participants were not permitted to reread the text while performing these tasks.
Scoring and Data Analysis
We adopted the FRT and SRT in order to measure the learners' construction of situation models. They are classified into off-line measurements. We adopted these measurements because we focused on the construction of situation models rather than the revision of the situation models in the present study. Muramoto (2000) claimed that the construction of situation models dictates how much inference learners can generate. Once a reader constructs a situation model representation of the text, he or she can remember the information contained in the text better . That is why, in the present study, the construction of situation models was measured by the off-line measures.
Quantitative analysis of recall production. First, the two different difficulties of text were divided into a set of idea units (IUs) based on Ikeno (1996) . This division was conducted by two raters, and the agreement of division between them was 88.00% for the easy text and 82.35% for the difficult text. Disagreements were resolved through discussion. The total number of IUs was 25 and 51 for easy and difficult, respectively. The FRT data was analyzed with arcsine transformation due to the difference in total numbers of IUs according to the text difficulty (Maeda, 2017) . The FRT data was scored on the basis of this IU. Thirty percent of the FRT data were randomly selected and scored by the two raters individually. The agreement between the two raters was 96.36% for the easy text, and 96.05% for the difficult text. Disagreements were resolved through discussion, and the remaining data were scored by one of the raters independently.
Qualitative analysis of recall production. Qualitative, as well as quantitative, analysis of recall production was conducted. The purpose of this analysis was to reveal how much inferential information and how much evaluative information were included. The units in the FRT data that were not regarded as included units in the original text were analyzed. As for evaluative information, we investigated the participants' evaluation of the contents and protagonists in the text. First, these units were classified into three categories: (a) inferential information, (b) evaluative information, and (c) error information. Thirty percent of the FRT data were parsed into units by the two raters individually. The inter-rater agreement was 86.00%. Disagreements were resolved through discussion, and the remaining data were parsed into units by one rater independently.
Sentence recognition task (SRT). Following Muramoto (2000) , the target sentences for the SRT were created for the two texts (see Appendix B). Each text was paired with three types of SRT targets: (a) an explicit sentence, which describes the facts directly in the text; (b) an inference sentence, which describes the event indirectly; and (c) an inconsistent sentence, which does not mention or suggest the event in the text. All of these targets were written in Japanese to ensure that participants' surface text memory about language forms, such as the expression or structure of word or sentence, did not have an effect on recognition judgment. Table 2 shows an example of three target sentences for the SRT. Each target was presented with a four-point scale of recognition judgment confidence (1 = low, 2 = relatively low, 3 = relatively high, and 4 = high). This confidence scale allows for a finer-grained analysis of the participants' recognition data. The SRT data was analyzed to investigate the generation of inferences. Following Muramoto (2000) , the recognition ratings were calculated from the participants' responses to SRT Targets and their confidence levels, as shown in Table 3 . If readers activated target inferences and then encoded the inferences as a part of text memory, inferential sentences were likely to be falsely recognized as written in the text (perhaps with a high confidence level) in spite of directly unstated events, resulting in higher cognition ratings.
Results and Discussion Free Recall Task (FRT)
The FRT production was analyzed in order to check the text-based comprehension. The percentage scores were used in the statistical analyses. The FRT scores were analyzed with arcsine transformation due to the difference in total numbers of IUs according to the text difficulty. The means for recall production are presented in Table 4 . A three-factor mixed ANOVA (2 × 2 × 4 mixed ANOVA) was conducted; it included the within-participants variable of text levels (easy, difficult), and the between-participants variables of learners' L2 reading proficiency (upper, lower), and question types (FFQ, BIQ, SRQ, and control conditions). The main effects of readers' proficiency, F(1, 81) and interaction between learners' L2 reading proficiency and question type were considered to be influenced by this two-way interaction. The simple main effect of readers' proficiency indicated that the recall rate of the lower-proficiency group was higher than that of the higher-proficiency group in control condition in easy text, F(1, 81) = 5.72, p = .019. However, no differences were observed according to learners' L2 reading proficiency when FFQs were given in the easy text: 
Qualitative Analysis of Recall Production
As stated in Data Analysis, both the proportion of overall recall and the contents of recall were analyzed with the aim of investigating how much inferential information and evaluative information were included in the recall data, as well as what types of questions facilitated generation of such information. First, the number of IUs regarded as not included in the original text was counted. These units were classified into three categories: (a) inferential information, (b) evaluative information, and (c) error information. Table 5 shows the number of inferential units and evaluative units in participants' recall data. Only a small number of inferential units and evaluative units were recalled in each text level. Therefore, a statistical analysis was not performed. As indicated in Table 5 , the number of inferential units depended on the text levels. The inferential units in BIQ condition were especially produced compared to other conditions. Some evaluative units were produced only in the SRQ condition in the difficult text level. The number of inferential units in recall data by BIQ in the easy text and the number of evaluative units in recall data by SRQ in the difficult text were significant. Table 6 shows the contents of inferential and evaluative units in recall. It seems that the participants generated the emotional inferences because of the actions of characters in the story (i.e., His grandmother must have been happy and People are happy to learn how much calories food contained). increased. ̵ People are happy to learn how much calories food contained. Evaluation ̵ Both restaurants and citizens seem to benefit. ̵ The new law seems to work well. ̵ I guess that food with low calories will sell well. ̵ I believe that this system will make us healthier. ̵ If I were a customer in restaurants, I would be pleased to be able to see the calories. Note. The original recall descriptions by the participants were written in Japanese.
It additionally seems that the participants generated bridging inferences to integrate an event with another event (i.e., His grandmother made a scrapbook in return and The number of restaurants that show calories has increased). These statements were not explicitly written in the text, but they could be inferred from the facts written explicitly in the text. In the evaluative units, participants gave statements of impressions (i.e., I believe that this system will make us healthier). In addition, the statements of analysis could be seen (i.e., Both restaurants and citizens seem to benefit), and the standpoint in the story could be seen (i.e., If I were a customer in restaurants, I would be pleased to be able to see calories). The evaluative questions were considered to have facilitated these descriptions in recall.
As shown in Table 6 , we found the effectiveness of SRQs in the difficult text. It is assumed that learners who were given SRQs read the text, made the linkage with the events and finally made an evaluation of the text. This did not happen in the easy text and other question conditions in the difficult text. This result suggested that SRQs would give the opportunity to have learners think deeply about the text.
Sentence Recognition Task (SRT)
The mean recognition ratings for the SRT were analyzed in order to check the construction of situation models by means of SRT (Muramoto, 2000) . Specifically, the mean recognition ratings between inference sentences and inconsistent sentences were compared and the difference of rating scale value of sentence recognition (inference > inconsistent) revealed the generation of inference. The mean recognition ratings for each sentence type and text condition are reported in Table 7 for the easy text and Table 8 for the difficult text. To examine the generation of inference, the data was analyzed with a 95% confidence interval (Plonsky, 2015) instead of ANOVA due to the large and complicating number of factors, including sentence type in SRT, readers' proficiency, text difficulty, and question types. On the other hand, no difference was observed between the ratings for inference sentences and for inconsistent sentences, even when FFQs or BIQs were given: higher-proficiency group × FFQ × difficult text, M diff = -0.14, 95% CI [-0.57, 0.29 As for the lower-proficiency group, no difference was observed between the ratings for inference sentences and for inconsistent sentences without questioning both in the easy text, M diff = 0.11, 95% CI [-0.16 
Conclusion
The present study has revealed the following three relationships: (a) the effects of questions on the construction of situation models, (b) the relationship between question type and text difficulty, and (c) the relationship between question type and reader proficiency level. First, the difference in question types produced different effects on reading texts. Questions had more of a positive effect in the difficult text than in the easy text. These results accord with the results in Kimura (2011) . We found that the participants in the higher-proficiency group were able to generate inferences in the easy text even if questions were not given, but they were not able to do so in the difficult text. On the other hand, the participants in the lower-proficiency group were not able to generate inferences even in the easy text, but rather only in the case in which an SRQ was given.
Second, we found that question type and text difficulty had a strong relationship. SRQs facilitated the construction of situation models in the difficult text in the higher-proficiency group. On the other hand, FFQs and BIQs intervened in the process of constructing situation models in the easy text in the higher-proficiency group. In the lower-proficiency group, the participants did not generate inferences without questioning, as we mentioned above, in either the easy or difficult text; only SRQs facilitated generating inferences in the easy text.
Third, we found that there was a strong relationship between question types and readers' proficiencies. When an SRQ was given, no difference in terms of generating inferences was observed, regardless of readers' proficiencies. More importantly, FFQs and BIQs sometimes intervened in the generation of inferences in the easy text in the higher-proficiency group, meaning that unnecessary questions might prevent readers from reading texts smoothly. This finding was consistent with results in Maeda (2017) .
The limitation of this study is related to the way of analysis. We classified the participants into upper and lower levels according to their L2 reading proficiency. We had thought that the differences of each category would be clearer by doing so, but, as a result, the number of participants in one category was a little bit small. Other ways of analysis such as regression analysis, may be used to predict a continuous dependent variable from a number of independent variables in future studies.
In the present study, the results revealed that teachers would do well to take readers' L2 reading proficiency and text difficulty into consideration when creating lessons. As we mentioned above, Kimura (2011) insisted that questions were particularly effective in allowing students to comprehend difficult passages. Also, Maeda (2017) reported that there is a possibility that an excessive number of questions, regardless of readers' proficiency with an easy text, would interfere with comprehension and the construction of situation models. Therefore, teachers must keep in mind that questions can sometimes produce negative outcomes in readers' comprehension and construction of situation models according to text level; these outcomes are most likely to occur when teachers to not tailor questions to student proficiency levels. We conclude that types of question, text level, and learner' L2 reading proficiency interact with each other; it is the teachers' consideration of these elements in reading instruction that will decide readers' success in constructing situation models.
